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WHAT IS CLAIMED IS : 
1 . An anti-cancer compo\ind represented by the structure of formula I: 




I 

X is a bond, O, CH2, NH, S, SO, SO2, Se, PR, NO or NR; 

G is O or S; o 

T is OH, OR, -NHCOCH3, NHCOR or O-P-OH 

Y is CF3. F, CI, Br, I, CN, or SnRa; <^ ^ 

one of Z or Q is NO2, CN, COR, COOH, CONHR, F, CI, Br or I, 

and the other is NCS, NHCOCH2A, N3, SO2F, N(OH)COR, 

CONHOH, NHSO2CH2A, NHCOCH=CH2; 

A is F, CI, Br or I; 

R is alkyl, haloalkyl, dihaloalkyl, trihaloalkyi, CH2F, CHF2, CF3, 
CF2CF3, aryl, phenyl, halogen, alkenyl or OH; 

Ri is CH3, CH2F, CHF2, CF3, CH2CH3, or CF2CF3; 

R2 is F, CI, Br. I. CH3, CF3, OH, CN, NO2, NHCOCH3, 
NHCOCF3, NHCOR, alkyl, arylalkyl, OR, NH2, NHR, NR2, SR; 

R3 is F, CI, Br, I, CN, NO2, COR, COOH, CONHR, CF3, SnR3, or 
R3 together with the benzene ring to which it is attached forms a ftised 
ring system represented by the structure: _ 




n is an integer of 1-4; and 
m is an integer of 1-3. 
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2. A anti-cancer compound represented by tiie structure of formula I: 




I 

wherein 

X is a bond, O, CH2, NH, S, SO, SO2, Se, PR, NO or NR; 
G is O or S; 

T is OH, OR, -NHCOCH3, or NHCOR; 
Y is CF3. F, CI, Br, I, CN, or ShRbj 

one of Z or Q is NO2, CN, COR, COOH, CONHR, F, CI, Br or I, 
and the other is NCS, NHCOCH2A, N3. SO2F, N(OH)COR, 
CONHOH, NHSO2CH2A, NHCOCH=CH2; 
A is F, CI, Br or I; 

R is alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, CH2F, CHF2, CF3, 
CF2CF3, aryl, phenyl, halogen, alkenyl or OH; 

Ri is CH3, CH2F, CHF2, CF3, CH2CH3, or CF2CF3; 

R2 is F, CI, Br, I, CH3, CF3, OH, CN, NO2, NHCOCH3, 
NHCOCF3, NHCOR, alkyl, arylalkyl, OR. NH2, NHR, NR2, SR; 

R3 is F, CI, Br, I, CN, NO2, COR, COOH, CONHR, CF3, SnRs, or 
R3 together with the benzene ring to which it is attached forms a fused 
ring system represented by the structure: 




Y Y 



n is an integer of 1-4; and 
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m is an integer of 1-3; 
or its analog, isomer, metabolite, derivative, pharmaceutically acceptable salt, 
pharmaceutical product, N-oxide, hydrate or any combination thereof. 

3. The compoimd according to claim 1, wherein G is O. 

4. The compound according to claim 1, wherein T is OH. 

5. The compound according to claim 1, wherein R\ is CH3. 

6. The compound according to claim 1, wherein X is O. 

7. The compound according to claim 1, wherein Z is NO2. 

8. The compound according to claim 1, wherein Z is CN. 

9. The compound according to claim 1, wherein Y is CF3. 

10. The compound according to claim 1, wherein Q is NHCOCH2CL 

1 1 . The compound according to claim 1, wherein Q is NHCOCHaBr. 

12. The compound according to claim 1, wherein said compound is an alkylating 
agent. 



13. A anti-cancer compound represented by the structure of formula 11: 




II 



wherein 

X is a bond, O, CH2, NH, S, SO, SO2, Se, PR, NO or NR; 
G is O or S; 

T is OH, OR, -NHCOCH3, or NHCOR; 

R is alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, CH2F, CHF2, CF3, 
CF2CF3, aryl, phenyl, halogen, alkenyl or OH; 

Ri is CH3, CH2F, CHF2, CF3, CH2CH3, or CF2CF3; 
A is a ring selected from: 
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B is a ring selected from: 




wherein A and B cannot simultaneously be a benzene ring; 
Y is CF3, F, I, Br, CI, CN CR3 or SnRa; 

one of Z or Qi is NO2, CN, COR, COOH, CONHR, F, CI, Br or 
I, and the other is NCS, NHCOCH2A, N3, SO2F, N(OH)COR, 
CONHOH, NHSO2CH2A, NHC0CH=CH2; 
A is F, CI, Br or I 

Q2 is a hydrogen, alkyl, halogen, CF3, CN CR3, SnRs, NR2, 
NHCOCH3, NHCOCF3, NHCOR, NHCONHR, NHCOOR, OCONHR, 
CONHR, NHCSCHa, NHCSCF3, NHCSR NHSO2CH3, NHSO2R, OR, 
COR, OCOR, OSO2R, SO2R, SR. 




Q3 and Q4 are independently of each other a hydrogen, alkyl, 
halogen, CF3, CN CR3, SnRs, NR2, NHCOCH3, NHCOCF3, NHCOR, 
NHCONHR, NHCOOR, OCONHR, CONHR, NHCSCH3, NHCSCF3, 
NHCSR NHSO2CH3, NHSO2R, OR, COR, OCOR, OSO2R, SO2R or SR; 

Wi is O, NH, NR, NO or S; and 

W2 is Nor NO. 

14. A anti-cancer compound represented by the structure of formula 11: 
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n 

wherein 

X is a bond, O, CH2, NH, S, SO, SO2, Se, PR, NO or NR; 
G is O or S; 

T is OH, OR, -NHCOCH3, or NHCOR; 

R is alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, CH2F, CHF2, CF3, 



CF2CF3, aryl, phenyl, halogen, alkenyl or OH; 

Ri is CH3, CH2F, CHF2, CF3, CH2CH3, or CF2CF3; 
A is a ring selected firom: 




B is a ring selected firom: 




wherein A and B cannot simultaneously be a benzene ring; 
Y is CF3, F, I, Br, CI, CN CR3 or SnRa; 

one of Z or Qi is NO2, CN, COR, COOH, CONHR, F, CI, Br or 
I, and the other is NCS, NHCOCH2A, N3, SO2F, N(OH)COR, 
CONHOH, NHSO2CH2A, NHCOCH=CH2; 
A is F, CI, Br or I 

Q2 is a hydrogen, alkyl, halogen, CF3, CN CR3, SnRs, NR2, 
NHCOCH3, NHCOCF3, NHCOR, NHCONHR, NHCOOR, OCONHR, 



75 



P-5234-US2 



CONHR, NHCSCH3, NHCSCF3, NHCSR NHSO2CH3, NHSO2R, OR, 
COR, OCOR, OSO2R, SO2R, SR, 




Qa and Q4 are independently of each other a hydrogen, alkyl, 
halogen, CF3, CN CR3, SnRa, NR2, NHCOCH3, NHCOCF3, NHCOR, 
NHCONHR, NHCOOR, OCONHR, CONHR, NHCSCH3, NHCSCF3, 
NHCSR NHSO2CH3, NHSO2R, OR, COR, OCOR, OSO2R, SO2R or SR; 

Wi is O, NH,NR,NOorS;and 

W2 is Nor NO; 

or its analog, isomer, metabolite, derivative, pharmaceutically acceptable salt, 
pharmaceutical product, N-oxide, hydrate or any combination thereof. 

15. The compound according to claim 13, wherein G is O. 

16. The compound according to claim 13, wherein T is OH. 

17. The compound according to claim 13, wherein Ri is CH3. 

1 8. The compoimd according to claim 13, wherein X is O. 

19. The compoxmd according to claim 13, wherein Z is NO2- 

20. The compound according to claim 13, wherein Z is CN. 

21. The compound according to claim 13, whereia Y is CF3. 

22. The compound according to claim 13, wherein Qi is NHCOCH2CL 

23. The compound according to claim 13, wherein Qi is NHCOCH2Br. 

24. The compound according to claim 13, wherein said compound is an alkylating 
agent. 

25. A anti-cancer compound represented by the structure of formula HI: 
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wherein 

X is a bond, O, CH2, NH, S. SO, SO2, Se, PR, NO or MR; 
G is O or S; 

T is OH, OR. -NHCOCH3, or NHCOR; 
Y is CF3. F, CI, Br, I, CN, or SnRs; 

one of Z or Q is NO2, CN, COR, COOH, CONHR, F, CI, Br or I, 
and the other is NCS, NHCOCH2A, N3, SO2F, N(OH)COR, 
CONHOH, NHSO2CH2A, NHCOCH=CH2; 
A is F, CI, Br or I; 

R is alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, CH2F, CHF2, CF3, 
CF2CF3, aryl, phenyl, halogen, alkenyl or OH; and 

Ri is CH3, CH2F, CHF2, CF3, CH2CH3, or CF2CF3. 

26. A anti-cancer compound represented by the structure of formula HI: 




m 

wherein 

X is a bond, O, CH2, NH. S, SO. SO2, Se, PR, NO or NR; 
G is O or S; 

T is OH, OR, -NHCOCH3, or NHCOR; 
Y is CF3.F, CI, Br. I, CN. or SnRjl 

one of Z or Q is NO2, CN, COR, COOH, CONHR, F, CI, Br or I, 
and the other is NCS, NHCOCH2A. N3, SO2F, N(OH)COR, 
CONHOH, NHSO2CH2A. NHCOCH=CH2; 
A is F, CI, Br or I; 

R is alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, CH2F, CHF2, CF3, 
CF2CF3, aryl, phenyl, halogen, alkenyl or OH; and 

Ri is CH3, CH2F, CHF2, CF3, CH2CH3, or CF2CF3; 
or its analog, isomer, metabolite, derivative, pharmaceutically acceptable 
salt, pharmaceutical product. N-oxide, hydrate or any combination thereof. 
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27. The compoxind according to claim 25, wherein G is O. 

28. The compound according to claim 25, wherein T is OH. 

29. The compoimd according to claim 25, wherein Ri is CH3. 
5 30. The compound according to claim 25, wherein X is O. 

31. The compound according to claim 25, wherein Z is NO2. 

32. The compovind according to claim 25, wherein Z is CN. 

33. The compound according to claim 25, wherein Y is CF3. 

34. The compound according to claim 25, wherein Q is NHCOCH2CI. 
10 35. The compound according to claim 25, wherein Q is NHCOCHiBrl. 

36. The compound according to claim 25, wherein said compound is an alkylating 
agent. 

37. The compound according to claim 25, represented by the structure of formula IV: 



H3C OH 




15 Y 

IV 

38. A composition comprising the anti-cancer compoimd of claim 1, 13, 25 or 37 
and/or its analog, derivative, isomer, metabolite, phaimaceutically acceptable salt, 

20 pharmaceutical product, hydrate or N-oxide, impurity, prodmg, polymorph, crystal, or 
any combination thereof; and a suitable carrier or diluent. 

39. A pharmaceutical composition comprising an effective amount of the anti-cancer 
compound of claim 1, 13, 25 or 37 and/or its analog, derivative, isomer, metabolite, 
pharmaceutically acceptable salt, pharmaceutical product, hydrate or N-oxide, impurity, 

25 prodrug, polymorph, crystal, or any combination thereof; and a pharmaceutically 
acceptable carrier, diluent or salt. 

40. A method of treating cancer in a subject in need thereof, comprising the step of 
administering to said subject the anti-cancer compound of claim 1, 13, 25 or 37 and/or 
its analog, derivative, isomer, metabolite, pharmaceutically acceptable salt. 
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phannaceutical product, hydrate or N-oxide, impurity, prodrug, polymorph, crystal, or 
any comhination thereof, in an amount effective to treat cancer in said subject. 

41. A method of preventing cancer in a subject, comprising the step of administering 
to said subject the anti-cancer compound of claim 1, 13, 25 or 37 and/or its analog, 

5 derivative, isomer, metabolite, pharmaceutically acceptable salt, pharmaceutical product, 
hydrate or N-oxide, impurity, prodrug, polymorph, crystal, or any combination thereof, 
in an amoimt effective to prevent cancer in said subject. 

42. A method of delaying the progression of cancer in a subject in need thereof, 
comprising the step of administering to said subject the anti-cancer compound of claim 

10 1, 13, 25 or 37 and/or its analog, derivative, isomer, metaboUte, pharmaceutically 
acceptable salt, pharmaceutical product, hydrate or N-oxide, impurity, prodrag, 
polymorph, crystal, or any combination thereof, in an amount effective to delay the 
progression of cancer in said subject 

43. A method of treating the recurrence of cancer in a subject in need thereof, 
15 compristQg the step of administering to said subject the anti-cancer compoxmd of claim 

1, 13, 25 or 37 and/or its analog, derivative, isomer, metabolite, pharmaceutically 
acceptable salt, pharmaceutical product, hydrate or N-oxide, impurity, prodrug, 
polymorph, crystal, or any combination thereof, in an amount effective to treat the 
recurrence of cancer in said subject. 

20 44. A method of preventing the recurrence of cancer in a subject, comprising the step 

of administering to said subject the anti-cancer compound of claim 1, 13, 25 or 37 
and/or its analog, derivative, isomer, metabolite, pharmaceutically acceptable salt; 
pharmaceutical product, hydrate or N-oxide, impurity, prodrag, polymorph, crystal, or 
any combination thereof, in an amount effective to prevent the recurrence of cancer in 

25 said subject. 

45. A method of suppressing, inhibiting or reducing the incidence of cancer in a 
subject in need thereof, comprising the step of administering to said subject the anti- 
cancer compound of claim 1, 13, 25 or 37 and/or its analog, derivative, isomer, 
metaboUte, pharmaceutically acceptable salt, pharmaceutical product, hydrate or N- 
30 oxide, impurity, prodrug, polymorph, crystal, or any combination thereof, in an amount 
effective to suppress, inhibit or reduce the incidence of cancer in said subject. 
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46. A method of inducing apoptosis in a cancer cell, comprising the step of contacting 
said cell with the anti-cancer compoimd of claim 1, 13, 25 or 37 and/or its analog, 
derivative, isomer, metabolite, pharmaceutically acceptable salt, pharmaceutical product, 
hydrate or N-oxide, impurity, prodrug, polymorph, crystal, or any combination thereof, 

5 in an amoimt effective to induce apoptosis in said cancer cell. 

47. A method of alkylating a cellular component, comprising the step of contacting a 
cell comprising said cellular component with the anti-cancer compound of claim 1, 13, 
25 or 37 and/or its analog, derivative, isomer, metaboUte, pharmaceutically acceptable 
salt, pharmaceutical product, hydrate or N-oxide, impurity, prodmg, polyniorph, crystal, 

10 or any combination thereof, in an amount effective to alkylate said cellular component 

48. A method of irreversibly binding an anti-cancer compound to a cellular 
component, comprising the step of contacting a cell comprising said cellular component 
with the anti-cancer compound of claim 1, 13, 25 or 37 and/or its analog, derivative, 
isomer, metabolite, pharmaceutically acceptable salt, pharmaceutical product, hydrate or 

15 N-oxide, impurity, prodrug, polymorph, crystal, or any combination thereof, in an 
amount effective to irreversibly bind the anti-cancer compound to said cellular 
component. 

49. A process for preparing an anti-cancer compound represented by the structure of 
20 formula I: 
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X is a bond, O, CH2. NH, S, SO, SO2, Se, PR, NO or NR; 
G is O or S; 

T is OH, OR, -NHCOCH3, or NHCOR; 
Y is CF3. F, CI, Br, I, CN, or S11R3; 

one of Z or Q is NO2, CN, COR, COOH, CONHR, F, CI, Br or I, 
and the other is NCS, NHCOCH2A, N3, SO2F, N(OH)COR, 
CONHOH, NHSO2CH2A, NHCOCH=CH2; 
A is F, CI, Br or I; 

R is alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, CH2F, CHF2, CF3, 
CF2CF3, aryl, phenyl, halogen, alkenyl or OH; 

Ri is CH3, CH2F, CHF2, CF3, CH2CH3, or CF2CF3; 

R2 is F, CI, Br, I, CH3, CF3, OH, CN, NO2, NHCOCH3, 
NHCOCF3, NHCOR, alkyl, arylalkyl, OR, NH2, NHR, NR2, SR; 

R3 is F, CI, Br, I, CN, NO2, COR, COOH, CONHR, CF3, SnR3, or 
R3 together with the benzene ring to which it is attached forms a fused 
ring system represented by the structure: 



n is an integer of 1-4; and 
m is an integer of 1-; 
said process comprising the step of coupling a compound of formula VIU: 



wherein Z, Y, G, Ri, T, R3 and m are as defined above and L is a leaving 
group, with a compound of formula DC: 





Ri, T 



vm 
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DC 

wherein Q, X R2 and n are as defined above. 

5 50. A process for preparing an anti-cancer compound represented by the structure of 

formula 11: 




n 

wherein 

10 X is a bond, O, CH2, NH, S, SO, SO2, Se, PR, NO or NR; 

GisOorS; 

T is OH, OR, -NHCOCH3, or NHCOR; 

R is alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, CH2F, CHF2, CF3, 
CF2CF3, aryl, phenyl, halogen, alkenyl or OH; 
15 Ri isCH3,CH2F,CHF2,CF3,CH2CH3,orCF2CF3; 



A is a ring selected from: 




B is a ring selected from: 
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wherein A and B cannot simultaneously be a benzene ring; 
Y is CF3, F, I, Br, CI, CN CR3 or SnRa; 

one of Z or Qi is NO2, CN, COR, COOH, CONHR, F. CI, Br or 
I, and the other is NCS, NHCOCH2A, N3, SO2F, N(OH)COR, 
CONHOH, NHSO2CH2A, NHC0CH=CH2; 
A is F, CI, Br or I 

Q2 is a hydrogen, allq^l, halogen, CF3, CN CR3, SnRa, NR2, 
NHCOCH3, NHCOCF3, NHCOR, NHCONHR, NHCOOR, OCONHR, 
CONHR, NHCSCH3, NHCSCF3, NHCSR NHS02eH3. NHSO2R, OR, 
COR, OCOR, ,0S02R, SO2R, SR, 




Q3 and Q4 axe independently of each other a hydrogen, alkyl, 
halogen, CF3, CN CR3, SnRa, NR2, NHCOCH3, NHCOCF3, NHCOR, 
NHCONHR, NHCOOR, OCONHR, CONHR, NHCSCH3, NHCSCF3, 
NHCSR NHSO2CH3, NHSO2R, OR, COR, OCOR, OSO2R, SO2R or SR; 

W, is O, NH, NR, NO or S; and 

W2 is Nor NO; 

said process comprising the step of coupling a compound of formula XIII: 




xni 

wherein A, G, Ri and T are as defined above and L is a leaving group, 
with a compound of formula HX-B wherein B and X are as defined above. 
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51. A process for preparing an anti-cancer compound represented by the structure of 
formula IDE: 




wherein 

X is a bond, O, CH2, NH, S, SO, SO2, Se, PR, NO or NR; 
G is O or S; 

T is OH, OR, -NHCOCH3, or NHCOR; 
Y is CF3. F, CI, Br, I, CN, or SnRs; 

one of Z or Q is NO2, CN, COR. COOH, CONHR, F, CI, Br or I, 
and the other is NCS, NHCOCH2A, N3, SO2F, N(OH)COR, 
CONHOH, NHSO2CH2A, NHCOCH=CH2; 
A is F, CI, Br or I; 

R is alkyl, haloalkyl, dihaloalkyl, trihaloalkyl, CH2F, CHF2, CF3, 
CF2CF3, aiyl, phenyl, halogen, alkenyl or OH; and 

Ri is CH3, CH2F, CHF2, CF3, CH2CH3, or CF2CF3 
said process comprising the step of coupling a compound of formula XIV: 




XIV 



wherein Z, Y, G Ri and T are as defined above and L is a leaving group, with 
a compound of formula XV: 




XV 
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wherein Q and X are as defibaed above. 
52. The process according to claim 60, whereia said anti-cancer compound is 
represented by the structure of formula IV: 




85 



